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Abstract 
With the proposed low-carbon economy, there is growing concern about the impact of carbon emissions on global 
warming. China’s traditional manufacturing is a pillar industry of national economy and its carbon emissions account 
for a great proportion in the whole country’s carbon emissions. This paper makes a comparative analysis to study the 
differences between developing countries and china in energy consumption, energy consuming structure, energy 
consumption per unit of GDP and the proportion of carbon emissions in the world. It also studies the low carbon 
driving factors of China’s traditional manufacturing and proposes the corresponding countermeasures. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1. Introduction 
Humanity is facing severe challenges caused by climate change. As the key to human economic 
activity, enterprises play a very important role in the subject of climate change. Particularly, as the main 
pillars of strength of economic and social, manufacturing enterprises' own sustainable development is a 
particularly prominent issue. At present, China's manufacturing industry's share of the world has been 
from 1% in the beginning of reform and open policy up to 10%, and China has become the center of the 
world[1]. However, the high energy consumption、high pollution and low added value of traditional 
manufacturing have led to major development of China's economy. In the meantime , it also makes us pay 
a heavy environmental cost, and "low carbon economy" emerged as the times require.  
2. Low-carbon economy and low-carbon in manufacturing 
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Many domestic scholars have actively investigated low-carbon economy, and achieved some research 
results. ZHUANG Gui-yang proposed low carbon economy which tried to reduce greenhouse gas 
emissions without affecting social development, which is an energy revolution that relied on technological 
innovation and policy measures, and made technological progress and institutional innovation as the 
basis[2]. SUN Ning used Time-series Decomposition of LMDI to analyze the major factors of impacting 
on carbon emissions in the manufacturing, and concluded reducing energy intensity by technology 
advanced could make manufacturing industry to significantly reduce carbon emissions[3]. The so-called 
low-carbon economy is under the guidance of sustainable development theory, to improve energy 
utilization, reduce high-carbon (such as coal and oil) energy consumption, and reduce greenhouse gas 
emissions by means of technology innovation、system innovation、industrial restructuring and new energy 
development, so that it can achieve a win-win model of economic development with economy and society 
developed and ecological environment protected. 
Low-carbon making could be understood from different angles. From the opinion of scientific 
development concept, low-carbon making is an innovation of economic development models and the 
people’s life styles. It’ll all-round motivate and transform the modern industrial civilization based on the 
fossil fuels, and turn it into an ecological economy and ecological civilization. From the sole of energy 
efficiency, the substance of low-carbon making is improving energy efficiency, minimizing the 
consumption of fossil energy, and building the manufacture production based on low energy and low 
pollution. In the model of development, at the macro-level, low-carbon making established the direction 
of low-carbon development, and at the meso-level, it combined with the development model of energy 
saving and emission reduction, and at the micro-level, it used carbon-neutral technology. In 
comprehensive analysis, low-carbon making in the manufacturing is essentially a strategic choice. 
3. Drivers of low carbon in traditional manufacturing 
3.1 Drivers bounded by energy resources 
The development of our manufacturing also faced the serious constraints of natural resources. In 2008, 
China’s major energy resource situation shown in Fig.1.  
Fig.1  China's major energy resources situation in 2008 
China’s energy consumption were generally reflected: 1. The supply of energy had strong dependence 
on the external conditions. 2. Using much more one-time energy and re-utilization of energy is low. Take 
crude oil for example, in 2008 China’s crude oil production was 273.58 million tons. According to Fig.1 
shown, in 2008 crude oil consumption was 354.96 million tons, and the part used for manufacture was as 
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much as 340.28 million tons, which was 96% of the total crude oil consumption. China's dependence on 
foreign crude oil was from 48% in 2008 to 50% in 2009—breaking through “the international warning 
line” for the first time, and then up to 55% in 2011. China’s manufacturing has become a larger user for 
crude oil consumption. To forecast by 2020, China’s demand for oil will reach 9.5 million barrels per day, 
and output of crude oil reach about 370 million tons. It’s clear that the current shortage of oil resources for 
manufacturing, which is the vast majority of its total consumption in a serious constraint, and it also plants 
the hided danger for carbon emissions. At the same time, it reflects that the proposed low-carbon 
development in the manufacturing no doubt provides a new development idea for manufacturing, which is 
under the energy constraints.  
3.2 High energy consumption drives the process of low-carbon in the manufacturing  
 Energy consumption is usually expressed by energy intensity, energy consumption per unit GDP. As 
our pillar industry and largest energy consumption industry, the decline in energy intensity of the 
manufacturing is the critical for decline in our overall energy intensity, and it’s also the key for the 
process of low-carbon in manufacturing industry. 
                         Fig.2                                          Fig.3 
Fig.2 2005-2008 The major countries of the world total energy consumption; 
Fig.3 2005-2008 The major countries of the world gross domestic product exchange rate algorithm. (The price of 2000).
Table.1  2005-2008 The world's major national energy intensity 
 2005 2006 2007 2008 
US 0.15 0.14 0.14 0.13 
Japan 0.18 0.07 0.07 0.06 
Germany 0.13 0.13 0.11 0.11 
France 0.12 0.12 0.11 0.11 
UK 0.10 0.09 0.08 0.08 
Brazil 0.48 0.49 0.49 0.48 
Saudi 0.36 0.37 0.37 0.39 
S. Africa 0.39 0.37 0.36 0.35 
India 0.55 0.53 0.51 0.49 
China 0.52 0.55 0.52 0.53 
Total world 0.22 0.21 0.21 0.21 
GDP energy consumption rate, energy intensity, is a ratio between the total energy consumption and 
gross domestic product (GDP), used to measure an economy’s energy efficiency. For energy consumption 
and economic aggregate, energy intensity is just an exogenous variable that it’s not energy consumption 
and economic aggregate decide energy intensity, but energy intensity and economic aggregate decide 
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energy consumption[4]. Table.1 shows that in 2008, energy intensity of China is 2.5 times of the world’s 
average energy intensity, 4 times of the US, 8.8 times of Japan, 4.8 times of Germany, 6.6 times of 
England, 1.1 times of India, 1.1 times of Brazil. According to Fig.2, in 2008 China’s energy consumption 
reached 1370.7 million tons of standard oil, about 16.3% of the world’s. China’s energy intensity is higher 
than the world average, and much higher than five developed countries—the United States, Japan, 
Germany, Britain, France. High energy consumption means low energy efficiency, and there are 
constraints of natural resources and energy resources in China, this furtherly drives the traditional 
manufacturing to improve its energy efficiency, and turn to low-power and high-efficiency low-carbon 
making. 
3.3 Pressure for carbon low emissions drives the low-carbon in China’s traditional manufacturing  
Fossil energy is the main factor for greenhouse gas emissions. In 2010, fossil energy is 87% of the 
world primary energy consumption, but nuclear power and hydroelectric power is just 11.7%[5]. The 
content of different fossil energy is not the same, the highest content is coal up to 25.5kg/GJ, then oil 
19.26Kg/GJ, and the last is natural gas 15.3 Kg/GJ[6].
Fig.4  2010 The major country's Energy consumption structure in the world   
According to Fig.4, the use of coal, whose carbon content is the highest in China is 70.5%, slightly 
lower than 73.4% in South Africa, 3.1 times of the US, 2.9 times of Japan, 14.7 times of France. However, 
the use of oil and natural gas, whose carbon content is lower than coal, is lower than the US and other 
developed countries. Nuclear power, hydroelectric power and other carbon-free energy is much lower 
than the US and other developed countries. Although the structure of energy isn’t a key factor of carbon 
emissions, it reflects the condition of carbon emissions in the manufacturing in a certain level. 
Fig.5                                                 Fig.6 
Fig.5 2009-2010 The statistics of primary energy consumption in major countries -According to fuel division;  
Fig.6 2010 The statistics of primary energy growth in major countries 
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Fig.5 shows a detailed statistics on primary energy consumption (assorting by fuel) between the world 
major developed and developing countries in 2009-2010, calculates the primary energy growth in the 
world’s major countries in 2010, and makes the statistical analysis. According to Fig.6, compared with the 
world’s major developed and developing countries, the coal consumption in China is strongly keeping 
rising, but nuclear power and other clean energy grows slowly. To some extent, it reflects that China is 
still facing a very big pressure on carbon emissions reduction.  
3.4 Low-carbon manufacturing being driven by international low-carbon barriers  
The form of carbon barriers mainly is through imposing carbon tariffs and promoting carbon labels. 
Carbon tariff is imposing carbon emissions tax on imports of high energy consumption[7]. However, in the 
early stages of the economic development, the process of China's industrialization is the traditional 
manufacturing industries constantly to rely on carbon. This dependence is not only the traditional 
manufacturing to go through inevitably, but also the insurmountable process of China's economic growth. 
With China's accession to WTO, China also had a great dependence on the international market. The 
developed countries add a lot of demands on the environment in the production process and product 
standards in order to improve the competitiveness of their products and make the decision of carbon tariffs 
and interpretation all in their own hands. The essence of carbon tariffs is that developed countries strive to 
produce the carbon emission targets of per unit of product to limit the economic development of 
developing countries in order to limit the development of developing countries and to protect their 
manufacturing enterprise. Iron and steel, for example, China exports steel to the United States and the 
United States imposes the tariffs of our collection of 30 US dollars / ton. This will make China's exports 
to the US dropped by nearly 1.7%.While the collection of tariff rise to $60 dollars / ton, export will 
decline by 2.6%. This requires China's traditional manufacturing actively to reduce carbon emissions in 
the production management, so as to achieve the purpose of opening the door of the markets of developed 
countries. 
3.5 Government's external coercive and manufacturing internal driving force 
Manufacturing enterprises which are lack of external impetus pay little attention to environmental 
issues relatively, however government as a spokesperson of the people and the key driver which makes 
sure sustainable socio-economic development has many mandatory requirements for manufacturing 
enterprises in the environment and resources inevitably. The government advocating and promoting 
actively is the main driving force of manufacturing enterprises to choose the low-carbon manufacturing. 
At present local governments of our country not only pay attention to GDP growth, also have realized that 
it is important to develop the green industry and guide manufacturing to enforce the operation which is 
friendly to environment. The environmental indicators are gradually increased in the examination contents 
of government’s administrative performance. There is no doubt that the country putt forward the 
important thoughts of scientific development having great role in promoting to develop low-carbon 
manufacturing for local governments and guiding the operation of low-carbon manufacturing. 
 Enterprises are economic organizations for the purpose of earnings, so any behavior which is affect 
enterprises’ profit is tried to avoid by enterprises. But low-carbon of manufacturing can reduce resource 
and energy consumption and enterprises’ negative impact on the environment; it has gained great social 
benefits. This is actually beginning in the low-carbon of China’s manufacturing enterprise. Michael Porter 
think that the low-carbon manufacturing of manufacturing industry being put forward in fact is to save 
costs for companies and bring competitive advantages for enterprises[8]. It can be seen that manufacturing 
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enterprises begin to focus on improving energy efficiency. In fact they improve energy efficiency, which 
means reduction in carbon emissions. 
4.  Research conclusions and recommendations 
Chinese traditional manufacturing as China's economic pillar industry and the development of its 
low-carbon manufacturing is imperative. This paper draws that China is a big country in energy 
consumption and a high energy consumption of the country through generalizing and elaborating the 
domestic energy resources constraint conditions, and through the comparative analysis of China with the 
United States, Japan and other developed countries of energy consumption per unit of GDP, once energy 
consumption. While the existence of the international carbon barriers also forced the Chinese 
manufacturing to seek low-carbon development path. The government's external pressure, manufacturing 
inner power and low-carbon idea which has deepened in popular feeling has brought serious challenges, at 
the same time, also brought power to Chinese traditional manufacturing . 
4.1 Optimization of energy structure
Energy has always been an important factor affecting the environment and carbon emissions. 
According to the data in Fig.4, we can know that the usage of the coal is much higher than the developed 
countries from China's energy consumption structure. Among the three fossil fuels, coal has the highest 
carbon content for 25.5Kg/GJ, followed by oil and natural gas, nuclear energy and hydropower are 
carbon-free energy. So to some extent it'll reduce carbon dioxide emissions if we consider the use of oil 
and natural gas to replace coal. China's energy mainly dependent on coal because of the issue of China's 
resource endowment, so this alternative with inevitable limitations. Next we should increase the number 
of nuclear power plants to develop nuclear energy in the security situation. As the painful lessons of Japan 
Fukushima nuclear power plant, the world particularly concerned about the safety of nuclear energy. 
However, nuclear technology is relatively mature in China. We can relieve for the country's carbon 
emissions if we use of nuclear energy a little. The use of nuclear energy can greatly reduce total amount 
use of fossil energy-only reduce the total use of fossil energy, optimizing energy structure will be 
significant. 
4.2 Promote the manufacturing of low-carbon development rely on technological progress  
Manufacture industry has been conducting low-carbon manufacturing, largely relying on technological 
advances to improve the energy efficiency. At present, there are the two main sources for china's 
manufacturing to get low-carbon technologies. One is through the technical training, technical imitation 
and innovation in the process of using technologies. We can introduce the technology from developed 
countries or introduction of technology from developing countries which master low-carbon technologies. 
The learning curve is short in this way, but the cost is high. The other is independent innovation. The cost 
of this technology is relatively high because of the uncertainty of the technology innovation, and a long 
life cycle, the high cost and market risk, and demand of the government and enterprise investment demand 
is very high[9]. If the independent innovation of technology can not totally applied to manufacturing 
production, or not to adapt to the need of the enterprise manufacturing, it means more expensive cost. The 
key role in promoting low-carbon development in manufacturing is technology introduction, learning and 
development. But the constraint of China's industrial structure makes manufacturing in main of labor 
denseness. The adjustment of industrial structure for the development of the manufacturing sector is 
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particularly important to low-carbon because of the lack of innovation in technology. The industrial 
structure optimization is the progress of technology macroscopic showing. 
4.3 The government's appropriate intervention  
The carbon barriers is the test of the export enterprises, but also to the test of our government. 
Subsodies is a common form of policy intervention, government subsidies to producers and consumers 
directly or indirectly to reduce costs, increase income and achieve the Government's policy objectives. 
Carbon barriers severely limits the high-carbon business development, which related to the 
employment of the majority of people in China. So government should make some appropriate 
interventions to designedly support high-carbon enterprise to update the technology, guide high carbon 
industries develop into low-carbon industries. Creating a good economic environment for low-carbon 
industries. To help enterprises rapidly growing, low-carbon development in the manufacturing ,improving 
the international competitiveness of the market and break the barriers of low-carbon. 
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